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Water stress can occur due to a lack or an excess of water in the plant environment. Drought in plants occurs when there is a lack of water availability in the root area while at the same time there is excessive water demand by leaves due to the transpiration process (Rebey et al., 2012) . The excessive water will harm plants and cause oxygen content low as soil pores to fill with water (Anggarwulan & Mudyantini, 2005) . Soil water content affects plant growth in Gynura divaricata. The optimal plant height, number of leaves, leaf area, as well as optimal growth was found in the plant in 60% KL water content; optimal plant biomass found at 80% KL water content; the optimal number of flower as well as the optimal water transport found at 40% KL water content (Susanti & Setiari, 2009 ).
The effect of 60% water content within field capacity in Sonchus arvensis can increase the flavonoid content, 2.11% higher than the control (Chang et al., 2002) . The water availability of 40-60% in Talinum paniculatum can increase tuber saponin levels up to 11.01% (Anggarwulan & Mudyantini, 2005) . The effect of 20% drought stress on the leaves could increase the saponin content of leaves 8.42570 mg/g. While optimal biomass production showed in soil water content 40% -80% of field capacity.
The purpose of this study was to determine the accumulation of secondary metabolites in this case, the total flavonoid content and plant growth under different conditions of water availability. So it is necessary to determine the content of bioactive compound of medicinal plants in different conditions of available soil water content.
MATERIALS AND METHODS
The experimental design using a one-factor Completely Randomized Design (CRD) consisting of four treatment levels, each treatment consisting of five replications as follows: A0 = 100% field water capacity (control), A1 = 80% field capacity, A2 = 60% field water capacity, A3 = 40% field water capacity (Drenovsky, 2004) .
The tools and materials used in this study included measuring glass, moppets, UV-Vis spectrophotometers, vortices, spray bottles, 10 mL volumetric flasks, 50 mL volumetric flasks, ovens, analytical scales, mashers, 60 mesh sieves, beaker cups, maceration jars, aluminum foil, glass funnel, rotary evaporator, extract glass, spatula, cuvette, poly bag, thermometer, ruler, hygrometer, ethanol 96%, standard quercetin solution, AlCl 3 10%, 1 M sodium acetate, filter paper, blue tip, and aquadest.
Plant Media
The plant media used for planting of seedlings was a composite soil from organic fertilizer, soil, and husk (1: 2: 1). Each polybag consist of one plant (Rahmah et al., 2014) .
Soil Water Content
The several different levels of water content availability calculated using the Pressure Plate Method (pF 2.54). The stages of methods are as follows: samples of dry soil were weighed and put into the sample ring according to the weight of the contents. The ring sample arranged on the apparatus pressure plate then let it saturated for ± 24 hours. Then put in pF device and put pressure 1/3 atm or pF 2.54. Wait until the water drops stop (48 hours) then the soil is lifted, and the water content is determined. Determination of water content uses a gravimetric method. The mois-Jurnal Biodjati 4(2):298-304, November 2019 http://journal.uinsgd.ac.id/index.php/biodjati ture content of the field capacity from laboratory experiments (% field capacity) served as the basis for giving water to the pot experiments at a greenhouse.
Plant Cultivation
Fertilization is carried out at the beginning of planting. This process is carried out by removing weeds that grow around the plant as well as controlling. pest and disease.
Plant Sampling
Plants sampling was taken around 28 days after treatment by picking leaves that have maturity physiology.
Standard Quercetin Solutions
A quercetin standard solution was made into several concentrations. A total of 0.5 mL of quercetin standard solution, 0.1 mL of aluminum (III) chloride 10% and 0.1 mL sodium acetate 1 M were added into 2.8 mL of distilled water. Each solution concentration measured by its absorbance at a wavelength of 415 nm (Chang et al., 2002) .
Quercetin Standard Curves
The standard curve of quercetin was made by correlating the concentration of a standard solution with absorbance obtained from measurements using a UV-Vis spectrophotometer.
Determination of Total Flavonoid in Extracts
The 0.5 mL of the test sample together with 0.1 mL of aluminum (III) chloride 10% and, 0.1 mL of sodium acetate 1 M were added into 2.8 mL of distilled water and shaked until homogeneous, then left for 30 minutes. The concentration was measured by its absorbance using a UV-Vis spectrophotometer at a wavelength of 415 nm (Chang et al., 2002) .
Data Analysis
The data were analyzed using ANOVA (one-way analysis of variance), if there was a significant difference, then it was tested further with DMRT (Duncan Multiple Range Test) at the level of 5%.
RESULTS AND DISCUSSION
The Effect of Soil Water on Growth (Gynura procumbens (Lour) Merr.)
The results of the 5% DMRT test on plant height showed that there were significant differences in each level of soil water content. The treatment of 80-100% field capacity was the optimal soil water moisture for development of plant height and leaf number. The treatment of 40-60% field capacity showed the higher leaf area, fresh weight, dry weight and root length ( The decrease in soil water content will cause disrupted physiological and morphological activities and eventually cause cessation plant growth (Gopinath & Pavadai, 2015) . The level of soil water profoundly influences growth of the plant because the process of plant growth begins with the process of forming shoots (Figure 1 ). The inhibition of plant growth can be due to several factors, including the availability of water. Availability of soil water is a significant factor in plant growth and development (Bergmark, 1987) . The availability of water is crucial for plant growth, namely when the land is in a condition of field capacity. Field capacity is the maximum content of water in the soil after excess water leaves the soil due to gravity. The different soil water content also affects the number of leaves. The 5% DMRT test results showed a significant difference between 100% field capacity with treatment of 80% field capacity.
The soil water content of 80% field capacity was the optimal treatment in development of leaf number. The lowest number of leaves was on the treatment of soil moisture content of 40% field capacity. The 80% field capacity can optimize the formation of leaves and result in the high of leaf number (Figure 2) .
Several plants can optimize their growth when the water content in the soil reaches 40% field capacity. The treatment of 75% field capacity soil water content produced the highest number of leaves (Sullivan, 2002) . Leaf area parameters showed a significant result in the level of soil moisture content of 100% field capacity. Soil water content of 60% field ca-pacity showed the optimal condition in forming leaf area, while the lowest leaf area was found in the treatment of 40% field capacity. When plants undergo O 2 deficiency (anoxia) the process of growth and development in their leaf organs will decrease (Chen et al., 2002) .
The treatment of various levels of soil water content also affects the plant biomass. The dry weight or biomass of the plants showed a significant difference between the treatment of 100% soil moisture content with the treatment of 60% field capacity and 40% field capacity (Xu et al., 2010) .
The treatment of various levels of soil water content affects the root length. Plant root length showed a significant difference between 100% field capacity soil moisture treatment with 60% field capacity and 40% field capacity. The soil moisture of 40% field capacity showed the most extended root length. It means that the lower the availability of water in the soil, the longer the root formed (Figure 3) .
Root lengthening in conditions of drought stress will hold the canopy growth rate by releasing growth hormone retardant which inhibits canopy growth, thereby increasing root growth. This mechanism is carried out by plants to prevent excessive water loss.
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The process of root extension can also affect the roaming of roots in the soil in order to absorb more water (Anggarwulan & Mudyantini, 2005) .
The Effect of Soil Water Content on the Total Flavonoid Content of Gynura procumbens (Lour) Merr.
The DMRT test results at the level of 5% showed that the total flavonoid content of leaves was significantly different between the control treatment of 100% field capacity and other treatments (Figure 4) .
Based on figure 4 , the 100% field capacity produces the lowest total flavonoid content of 5.949 mg/g whereas at 40% field capacity showed the highest total flavonoid content of 18.884 mg/g. Whereas under favorable conditions the production of secondary metabolites will be more dominant (Nakabayashi et al., 2014; Ghasemi et al., 2019) . The results of previous study showed that the treatment of 60% water deficit stress on tempuyung (Sonchus arvensis L.) can increase the highest flavonoid content, which is 2.11% higher than the control (Chang et al., 2002; Yang et al., 2007) . The results of this study showed that the lower the soil moisture content, the higher the content of flavonoids produced. Phenylpropanoid metabolism is affected in the early period of drought stress. During drought stress, phenylpropanoid metabolism is very active with high activation phenylalanine ammonia lyase (PAL) which increased phenol and flavonoid content (Ghasemi et al., 2019) . Flavonoid compounds function as antioxidants of antidotes to various diseases. It is suggested that the research regarding the effect of soil moisture content on the content of other secondary metabolites which have bioactivity as drugs should be conducted.
Based on the results of the research it can be concluded that the level of soil moisture content affects the growth and content of the total flavonoids in G. procumbens plants. The level of soil moisture content of 40% field capacity produces the highest total flavonoid content of 18.884 mg/g. The optimal of growth was in moisture content of 100-80% field capacity, while the optimal root length development was found at soil moisture content 40% field capacity. The level of soil moisture of 40% field capacity can be reference to produce the secondary metabolites.
